Catabolic responses of chondrocyte-seeded peptide hydrogel to dynamic compression.
This study investigated the role of matrix metalloproteases and aggrecanases during dynamic compression-induced aggrecan catabolism in chondrocyte-seeded self-assembling peptide hydrogel. One- to two-week-old bovine chondrocytes were encapsulated into peptide hydrogel and cultured for 14 days prior to the application of an alternate day loading protocol. Dynamic compression-induced aggrecan catabolism was explored by evaluating GAG loss to the culture medium, zymography for matrix metalloproteases (MMPs), gene expression of MMPs and ADAMTS proteases, and Western blot analysis for aggrecan fragments. The application of loading over 4 days increased GAG loss to the medium three- to four-fold relative to free-swelling controls. Zymogram analysis detected increased concentrations of latent MMP-9 and MMP-3 in the culture medium relative to free-swelling culture. Real-time PCR showed expression levels of MMPs and ADAMTS proteases in loaded samples that ranged from 2.5- to 95-fold higher than free-swelling culture. Aggrecan fragment analysis did not detect small (50-80 kDa) molecular weight fragments in free-swelling culture; however, dynamic compression samples contained 60-80 kDa fragments that were detected by both anti-G1 and NITEGE probes, demonstrating ADAMTS but not MMP degradation. These data suggest that partially mature cartilage tissue engineering constructs may be susceptible to catabolic degradation.